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29
The selected study area for the vaccine trial (approximately 755 square kilometers) is divided into 30 three zones each of which has similar characteristics in terms of size, number of main badger 31 setts, cattle herds, cattle and land classification type. Three vaccination levels (100%, 50% and 32 0%) will be allocated to the three zones in a way that a gradient of vaccination coverage North to 33 South is achieved. The middle zone (Zone B) will be vaccinated at a 50% coverage but Zone A 34 and C will be randomly allocated with 100% or 0% vaccination coverage. Vaccination within 35 Zone B will be done randomly at individual badger level.
37
The objective of this paper is to describe the design of a field TB vaccination trial for badgers, the 38 epidemiological methods that were used to design the trial and the subsequent data analysis. The A c c e p t e d M a n u s c r i p t 3 Since then, bTB prevalence has remained relatively unchanged despite the introduction of a range 52 of measures aimed at reducing cattle to cattle transmission (Griffin and Dolan, 1995) .
54
In the 1970s in England, badgers were first suspected as a reservoir for Mycobacterium bovis 55 (Krebs, 1997) . The first infected badger was discovered in Ireland in 1974 (Noonan et al., 1975) .
56
Since then numerous papers have been published that confirm badgers as the main wildlife M. This way we can estimate the four betas based on incidence data from all three zones. In zone C 378 there will be no (or very few) vaccinated badgers so F VC will be zero and that zone does not 379 contribute to the estimation of k 1 and thus that area does not give information for β VU . 
406
The vaccine trial area was divided into three zones A, B and C, such that differences in infection 407 pressure in the three zones at the beginning of the trial will be minimized. However, there is an 408 inherent assumption that the contact patterns between badgers will be similar in the three zones.
409
We believe that this is a reasonable assumption as the size of the total area is sufficiently small, 
